The goal is to examine the level of fiscal stress in the Republic of Serbia and to investigate whetherit suggests a crisis of public debt. The empirical analysis of annual data has been done for the period 2007 to 2014, in two cases: (i) charging indicators of the vulnerability boundaries to the fiscal crisis using the signal approach (ii) an assessment of whether the public debt is reduced at a satisfactory pace by applying the criterion of the operationalisation of debt. The resulting composite indicator points to a crisis of public debt in the Republic of Serbia. The investigation of fiscal and macrofinancial variables showed that the public sector and private sector (macro-financial side) have over-consumption followed the process of the accumulation of the public debt. The outputs suggest that the level of the public debt in 2016 is above the benchmarks, which means that there is a violation of the operationalisation of the debt criterion in 2014.
Introduction
The relevance of topic is reflected in the stability of the public debt in the Republic of Serbia (in December 2015 amounted to 75.5% of GDP) and fiscal deficit (7.1% of GDP), which represents the trigger of the fiscal crisis. In the first half of 2016, the public debt was reduced by 3.6%. The aim is to examine whether the fiscal and macroeconomic variables indicate a crisis in the public debt with the help of a signal approach and whether the public debt is reduced in accordance with the operationalisation of the debt criterion.
As part of the public debt sustainability indicators, the European Commission has developed models and risk of a fiscal crisis aimed at a timely warning to the crisis of a public debt. Apart from the European Commission the International Monetary Fund uses these models in its institutional framework, in three cases as well. First, models of the risk of the fiscal crisis provide relevant information for MMF about the assessment of fiscal sustainability in countries. Second, the models can contribute to the determination of the upper threshold of movement of fiscal and macroeconomic variables. Thirdly, risk models from the fiscal crisis have recently become an integral element of the so-called joint of the IMF.
As an additional security of the forthcoming fiscal crisis, the European Commission has defined the operationalisation of public debt criteria. The criterion aims to monitor whether the public debt is reduced at a satisfactory pace. Public debt as a% of GDP is decreasing and approaching the reference value at a satisfactory pace if it significantly decreases compared to the average reference value in the last three years. The reference value is taken one twentieth of the annual rate of growth of public debt, based on changes in the last three years (European Commission, 2011, p. 93) .
The basic idea of the signal approach is the identification of critical limits of vulnerability to the fiscal crisis, as the government quickly recognizes the risk and unable to coordinate a timely response. The European Commission has identified critical limit values of movement variables (called threshold) based on the movements of these variables from a sample of selected countries each year. Movement above variables both defined threshold increases fiscal stress and implies fiscal crisis.
The indicator value above the threshold for a country in a given year means a warning to the risk of a fiscal crisis in the coming year. Based on the value of the thematic grouping of indicators (fiscal, macroeconomic and competitiveness index) and the value of individual variables in relation to their limits obtained information about the source of the crisis and detect areas that need timely intervention of economic policy. The greater the value of indicators the greater vulnerability.
The operationalisation of the debt criteria has the function of control over the further movement of the public debt. The justification for the introduction of this criterion, as an independent rule, is the fact that the growth of GDP in many countries, including the Republic of Serbia in the medium term is likely to be around 2%, so that public debt remains the focus of fiscal surveillance.
The first part provides an overview of the relevant literature on the subject of the fiscal crisis. The second part explains the methodology applied and the data used. The results of the signal approach in Serbia are given in the third part of the paper. The fourth part of the paper interprets the results of the application of the operationalisation of the public debt criteria in the Republic of Serbia. The last part systematises conclusions.
Review of Literature
The empirical literature is very significant given the fiscal crisis and puts the focus of interest in the modern research. The relevance of topic is reflected in the increasing fiscal problems of countries, in which it has pushed the global economic crisis. The growing fiscal stress causes the accumulation of public debt and increasing fiscal deficit now but also in the short term, leading to a fiscal crisis. The authors Auerbach & Gale (2009) point out that the economic policy response to the fiscal crisis is prevailing based on the deepening of the fiscal gap. Direct and permanent tax increases or spending cuts increased the proportion of debt to the GDP. According to the author Kickert (2012) fiscal crisis consists of three phases. First, the financial crisis is forcing the government to financially support the bank and save them from bankruptcy. Second, the economic crisis imposes an obligation on the government to take measures for economic recovery. Third, the fiscal crisis causes an increase in public debt and fiscal deficit, which is why the government is taking measures of fiscal cuts.
The global economic crisis has forced the government to respond exclusively using fiscal policy as an instrument. Peters (2011) examines a range of responses to the crisis by identifying several contradictory fiscal choices governments. From fiscal responses that have deepened the crisis rather than prevent (Bergin et al, 2011; Buiter&Rahbari, 2011) , through the struggle to distribute the costs of the crisis within the EU (Onaran, 2010) to the eventual stabilization of the financial assistance from the IMF (Voskeritsian&Kornelakis, 2011; Baldacci et al., 2009 ).
The empirical literature provides numerous definitions of fiscal crisis (Hemming et al., 2003; Frankel &Saravelos, 2010; Cotarelli, 2011) . This paper uses the definition . Accordingly, the episode of the crisis is identified if there is any of the following four criteria: (i) annual inflation rate is above 35%; (ii) interest on government bonds is two standard deviations above the standards specific to transition countries, highlighting the significant pressure on market financing; (iii) failure in servicing public debt, exchange the payment of overdue debt problem, the application of restructuring or rescheduling of debt (and the changing conditions of the contract with the creditor debt); (iv) nonconcessional loans taken from the IMF as part of the fiscal adjustment.
The modelling of the risk of a fiscal crisis was developed by the authors Kaminski, Lizondo and Reinhart (1998) on the basis of the non-parameter signal approach. The model is used in a number of early warning systems to different types of crises, including the banking and fiscal crisis . Relevance, objectivity and systematic approach to predicting fiscal crisis provides a model that includes a number of economic variables. The signal approach determines different functioning of the economy in the period before the onset of a fiscal crisis. In this way it is possible to identify a variable or group of variables whose movements signaled the emergence of a fiscal crisis.
The primary factor in the development of a fiscal crisis is the high level of a public debt. There is a widespread opinion that a high level of a public debt threatens the country due to the impact of economic shocks and the numerous ways interfere with the EBRD growth. Reducing high levels of public debt also remains one of the main objectives of economic policy. The Maastricht Treaty defined the rule operationalisation of the debt, which is practically realised only with the outbreak of the global economic crisis (Alt et al., 2012; Mody, 2013; European Central Bank ECB, 2016) .
Methodology and Data

Methodology of Indicators Threshold of Vulnerability to the Fiscal Crisis
The methodology includes the following steps: a) a list of the main variables that were analysed in correlation with crisis events, b) defining criteria for the calculation of critical limits for each variable so that the value of the variables above (below) the threshold sends a crisis signal, g) determining the window signaling that we possibly suggest the prediction that the crisis will be prolonged. The integration of these methodologies in the assessment of the sustainability of the overall fiscal allows expression to using its benefits. The disadvantages of methodology the indicators threshold of vulnerability to the fiscal crisis are compensated using complementary model.
The main variables that were analysed in correlation with crisis event are grouped into two groups of variables: fiscal variables and macro variables. This confirms the theoretical assumptions about the impact of macroeconomic and financial variables on purely fiscal variables. The choice of variables was based on the economic theory of fiscal crisis in the context of date methodology. The application of date methodology in selected variables aims to assess the movement of variables on the eve of the recession and send a signal of increasing fiscal stress. We selected the period from 2007 to 2014, which is divided into two sub-periods: before the crisis of 2007-2010 and the crisis period of 2010-2014. The complete list of variables is presented in Table1, column 1. In order to obtain a more comprehensive composite indicator which signals the fiscal crisis, future research can test the impact of other economic variables. The group of fiscal variable type includes: the general government gross debt (and its changes), short-term debt, total and primary fiscal balance, cyclically adjusted balance, changes in expenditures and changes in final consumption at the level of governments. Macrofinancial variables that are analysed are: Gross savings of households, Private sector debt, Real short-term interest rate, Real GDP growth and GDP per capita. The variables that represent the country's competitiveness are the following: changes in the real effective exchange rate, changes in nominal unit labor costs and the balance of payments.
The methodology for the calculation of limit values of the variables is based on calculating the value of indicators of vulnerability. The value of indicators of vulnerability to the fiscal crisis in a given year for a given country is the sum of weighted signals sent from the variables that are available for that country and year. The methodology for determining the limit value refers to the composite indicator. The optimal threshold value for a particular country and year signaled the fiscal crisis in the country next year. Also, the optimal threshold for different subsets of variables (fiscal and financial-mark) are thematically designed exactly in the same way as a composite indicator. The limit values of indicators calculated for EU member states have been taken from the publication of the European Commission (2011) and serve as a benchmark when compared to the calculated value of indicators in the Republic of Serbia.
Methodology for Estimate of the Optimisation Debt Criterion
In order to implement the operationalisation of the debt criteria, the European Commission has defined numerical rules to assess whether public debt is reduced at a satisfactory pace. Debt levels above 60% of GDP are sufficiently reduced if its difference to 60% of GDP decreases over a period of 3 years, at a rate of 1/20 per year. This definition provides an unambiguous rule that can be used in all cases of the assessment if the path of debt is adjusted or if it does not comply with the requirements of the debt. In particular, the debt is in line with the criteria if they reduced each year by more than 1/20 of the difference (between the achieved level of public debt and the Maastricht limit). However, there are a number of possible interpretations of a situation where the debt is reduced more or less than required. If the debt in year t is below that benchmark, we conclude that a violation of breaching the SGP requirement.If the debt in year t is below that benchmark, we conclude that a violation of breaching the SGP requirement.
The benchmark debt level can be represented as follows (European Commission, 2011, p. 94-95): (1) Equation (1) represents a weighted average that considers the relationship in the debt-to-GDP)) and each of the two years preceding the year of observation. Also, in equation (1) implies the compliance with the requirements for the one-year decrease by 5% of the distance between the debt in year t-1 and the 60% threshold Treaty GDP, which can be represented by the following identity:
If the change public debt, b t -b t-1 , labeled with 1 , rearranging formula (2) we obtain that a one-year rapper t is equal to:
where b represents a public debt and y represents GDP.
On the basis of equation (4), the two-year benchmark for an annual reduction of 0.05 of the distance between the debt ratio and 60% for two years would be:
.
By further iteration, the three-year period benchmark , for an annual reduction of 0.05 of the distance between the debt ratio and 60% for three years would be:
Finally, the identity of rappers public debt represents the average of the three benchmarks:
The European Commission uses to assess the operationalisation of the debt equation (7).
The Signaling of the Fiscal Crisis in the Republic of Serbia
The preliminary results of signaling in the Republic of Serbia are listed in Table 1 , for the individual variables of which were built three composite indicators (fiscal, financial and indicator of competitiveness) as well as the overall composite indicator. For the overall composite indicator the average in research of the European Commission is 1.91, which means that the value of the index in the period t is greater than 0.45, the fiscal crisis will be a certain period t+1. The deterioration of the fiscal index in Serbia is still evident in the pre-crisis period, i.e. since 2008. Macrofinancial index exceeds the threshold in the last two years of the sample. The index of competitiveness is improving during the period, due to improved foreign trade balance, and as a result of a reduction in imports due to the fall in aggregate demand in the country.
For the Republic of Serbia, the results in Table 1 show that almost all variables after fiscal 2008 signal a fiscal crisis, while the change in the share of gross debt to the GDP ratio began to signal in 2010. Fiscal balance represents the amount of money government has from tax revenue and the proceeds of assets sold, minus any government spending. When the balance is negative, the government has a fiscal deficit. When the balance is positive, the government has a fiscal surplus. The fiscal balance is still below the EU average, because their fiscal deficit more strongly affected by the economic crisis. However, a worry is the tendency of its movement: the fiscal deficit in Serbia since 2011 has been growing, while in almost all other European countries has been falling.
The primary fiscal balance is the difference between the consolidated revenues and consolidated public expenditure net of interest expense. The primary balance in Serbia is below the EU threshold only in 2007 and 2008 (in surplus) , and the rest of the observed period was above the threshold (in deficit).
The cyclical balance is part of the fiscal balance that automatically adjusts to cyclical fluctuations of the economy (GDP). The high degree of consistency of fiscal balance and cyclically adjusted balance in Serbia indicates that most of the fiscal deficit in Serbia systemic in nature, that is not the result of cyclical fluctuations in GDP. This is not the case in the EU countries, which are very dominant structural measures that reduce the cyclical part of the overall fiscal deficit and increase its structural deficit.
The public debt has not exceeded the threshold of Europe, with the ratio of public debt to GDP significantly increased in the period 2009-2014. Although the average public debt in the EU is higher than in Serbia, according to the development level and the credit rating of Serbia is considered to be highly indebted desire. The concern is the structure of public debt in Serbia. External debt dominates the domestic and foreign currency debt is dominant in relation to the dinar. In the public debt structure is dominated the debt with fixed interest rates, which is favorable from the perspective of exchange rate risk. In the structure of public spending in Serbia is dominated the current expenditures, compared to capital expenditures. Change in expenditure of general government in Serbia are generally below the European average, because the developed countries have a greater fiscal space to increase public spending in order to stimulate the growth of aggregate demand. Only in 2012 evident sharp increase in public spending (3.8), which was held in 2013 and (3.0) above the European threshold, as a result of the election campaign. Additional pressure on public spending and the interest expense, which have increased significantly since 2009. In 2013, interest expense amounted to 2.5% of GDP in 2014 and close to 3% of GDP.
The signals are sent to the fiscal crisis and by the macrofinancial variables in Table 1 . The net savings of households and the private sector debt warn of the vulnerability since 2008, which signals a short-term real interest rates and real GDP began to warn as early as 2007.
Net household savings and private debt warn of vulnerabilities since 2008, indicating short-term real interest rates and real GDP began to warn as early as 2007. The general impression is that the current level of savings is low. According to estimates of the National Bank of Serbia for 2010, the Serbian economy, the share of national savings is about 11% of GDP 2, while the world average is around 23% of GDP. At the same time, the level of savings in our country is lower compared to all regions of the world.
Channel of interest rates in developed economies is the most important channel of monetary policy transmission. With us there is still no great importance. Hence, the short-term interest rates in Serbia are significantly higher than the European average (5.56%). Changes in interest rates of the central bank lead to changes in short-term interest rates in the money and financial markets. Bearing in mind the inflationary expectations, nominal short-term interest rates affect the real shortterm interest rate. The current and expected real short-term interest rates affect the long-term real interest rates. Longer-term real interest rates taking affect the scope and structure of consumption, especially the tendency towards saving and investment of economic entities.
While the public sector is borrowing, the private sector is deleveraging, as is evident from the 2012 decrease in the share of long-term debt in the GDP (from 65.5% in 2011 to 59.1% in 2012, with a downward trend). Real GDP growth in Serbia is mostly below the already low EU average (2.96%). Only in the years 2007-2008 real GDP growth in Serbia is above the EU average due to its strong economic expansion, in 2009 there is a severe recession, followed by a mild recovery of GDP.
On the side of competitiveness, the variable balance of payments is above the treshold during all six years. Since public debt is the debt nominated in foreign currency, then the appreciation of the real exchange rate, reducing the ratio of debt to facilitate, which facilitates the refunded debt. Depreciation of the real exchange rate increases the ratio of debt to GDP, which makes it difficult to restore debt. How in the reporting period was present appreciation of the real exchange rate, hence Average growth rate of real effective exchange rate in Serbia has a tendency to move below the European threshold. As for the variable Average growth rate of nominal unit labor cost over last 3 years in Serbia, it is below the European threshold and her identical value in the period. The reason for the regulation to limit growth in the public sector wages and pensions, which is in effect in Serbia from 2009.So it is not only a composite indicator, in Table 1 , correctly pointed to the crisis of public debt in the Republic of Serbia, but also the analysis of subindices and individual variables showed that both the government (fiscal side) and private sector (macro-financial side) have followed the process of overconsumption accumulation of debts.
Estimate of the Optimisation Debt Criterion in the Republic of Serbia
The analysis of trends in the public debt in the Republic of Serbia by the method of benchmark goes in two directions: (i) assessing whether the benchmark debt breached and, if so (ii) a detailed report. The first phase requires the calculation of benchmarks debt (Table 2 ). The aim of this calculation is that the available data on public debt, check whether the rapper violated. This will be a clear signal that the current economic policy leads to the reduction of debt in the next two years. This is not certainly the case in Serbia. In Figure 1 we can see that in the period from 2002 to 2012 the actual level of debt below the benchmarks, which means that there are no violations of the rules of 60% of GDP. However, since the second quarter of 2011 the actual level of debt is above the benchmark which means that the rule is violated. This is indicated by the projection of its further movement. The fact that numerical rule of the benchmark of debt recognises this, it takes several years to meet the demands of the actual debt benchmarks.
Serbia's public debt at the end of 2016 reached 74% of GDP. During 2015 and 2016, a successful fiscal consolidation was conducted, which resulted in a reduction of the fiscal deficit from 6.7% of GDP in 2014 to around 1.5% of GDP in 2016.In this way, in 2016 the growth of public debt relative to GDP stopped. However, public debt in 2017 and 2018 were one-time increase when the state issues bonds based on restitution. Due to the inability of the state to reduce the fiscal deficit to 0.5% of GDP and public debt will in the coming period exceed its landmark. Figure 1 illustrates the actual level of public debt and its benchmarks for Serbia, calculated on the basis of identity (7). The blue line represents the actual level of public debt, while the red line shows the benchmark with the circles of the public debt. Compared with simple rules, the selection of the three-year horizon aims to avoid simple traps, especially the instability of the benchmark and its susceptibility to manipulation. Rule three-year benchmarks, as the average rate underlines the importance of the previous three-year results from the present level of public debt. This is a very popular measure, especially under conditions where the reduction of public debt, the result of high inflation and a positive gap of GDP. The output gap is a measure of demand, which is defined as the difference between the level of GDP and its equilibrium level, ie. trend. A positive output gap means the inflationary pressures coming from the demand, and vice versa (Đurović-Todorović& Vuković, 2016, p. 220) . The next step is to determine whether the current budget situation indicates that the rapper debt will enter unchanged economic policy, exceed the benchmark debt in future. Although it seems that the fiscal policy in 2014 designed to sufficiently reduce the ratio of public debt to GDP in 2016 is not considered to be a breach of the debt criterion. This occurs because the country has already taken the necessary measures to adjust its fiscal policy, which in the Republic of Serbia is not the case. Since it is evident in Figure 1 that the prognosis of the public debt to GDP for the year 2016 is above the benchmarks, there is a violation of the criteria for 2014.
The sustainability of the public debt in the future is threatened and other risks. As the largest part of public debt in foreign currency, there is a risk of depreciation of the dinar. On the other hand, public revenues from which are paid by the public debt collected in dinars. The Government of the Republic of Serbia takes over the debts of state-owned enterprises, which means to borrow to get them serviced. With the necessity of borrowing of the Republic of Serbia goes low credit rating but the interest rates at which the government borrows high.
The analysis of the economic and budgetary situation takes into account all factors relevant to the assessment of past events in relation of public debt to GDP and the prospects of its further evaluation. This will allow a balanced overall assessment of all relevant factors of the public debt. In particular, it will show to what extent factors affect the fulfillment of the criteria of fiscal deficit and public debt, whether as aggravating or mitigating circumstances. From the analysis, it is concluded that the Government of the Republic of Serbia does not respect the operationalisation of the debt criterion; on the contrary, they continue to increase public debt. Hence, in the Republic of Serbia, the control over the movement of public debt is based on the criteria of the European Commission, which becomes a real challenge.
Conclusion
The analysis of fiscal stress in the Republic of Serbia warns the unsustainable public debt and confirms the vulnerability of the fiscal crisis. The most important finding in the current context is that financial variables and variables of competitiveness tend to have a stronger predictive power than purely fiscal variables. This observation is an argument that the macrofinancial risk indicators should be more comprehensive by including an index of interdependence between the variables themselves. In the case of the Republic of Serbia, the fiscal crisis is warned by numerous indicators, which may be a sign that the crisis will be very difficult. The narrative conclusions that can be drawn from the indicators apparently depend on the variables that constitute them. The users of information need to be aware of the restrictions of the signal approach. First, the signal approach does not analyse the correlation between variables. Second, it does not allow econometric testing the statistical significance of individual variables. Public debt was reduced in 2016 by 3.5% as a result of not respecting of the criterion of the operationalisation of the debt in 2014.
